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* NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. \^ 
2.**** shows the word which can not be translated. { \ > ^ 

3. In the drawings, any words are not translated. /A 
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DETAILED DESCRIPTION }^ 



[Detailed Description of the Invention] j 
[0001] 

[The technical field to which invention belongs] this invention - a hall device -- especially - very -- a thin shape -- and the 
judgment of the quality at the time of mounting can be performed without destroying an element, and it is related with a small 
hall device with still simpler formation of a semiconductor device portion, and its manufacture method 
[0002] 

[Description of the Prior Art] The hall device is widely used as the rotation position detection sensor for drive motors, such as 
VTR, a floppy disk, and CD-ROM, or a potentiometer, and a gearing sensor. The demand to the formation of a hall device 
nearby thin shape has become strong increasingly with the miniaturization of these electronic parts. 

[0003] The present general hall device fixes the semiconductor device which becomes essential into the portion called island 
section of a leadframe from the semiconductor thin film felt [ which has an internal electrode ], connects a leadframe and an 
internal electrode by the metal thin line, subsequently carries out the mould of the portion which includes a part of wrap 
leadframe for a semiconductor device with a resin, and is manufactured through processes, such as de-burring, foaming, and 
electromagnetism-inspection. Drawing 1 2 is drawing showing the appearance of the comparatively small element mentioned 
above as an example of the element manufactured by doing in this way, (A) is a side elevation and (B) is a plan. Length L and 
width of face W in which 0.8mm and width of face w included 1.25mm and the leadframe in height h are 2.1mm, respectively. 



[0004] Height is 0.55mm with the projection size whose height is 0.6mm or 2.1x2.1mm with the projection size of 2.5x1. 5mm 
including the leadframe whose dimension of the smallest hall device marketed now is an external electrode at the time of 
mounting. It has been the feature that the height of these elements is low. 

[0005] Furthermore, since it miniaturizes, the tape career method between which a leadframe is not made to be placed is 
proposed. This method is a way which connects the polar zone of a semiconductor device to a tape by the bump, and is 
mounted in a mounting substrate etc. Thickness is restricted also for this an intervened part of the thickness of a tape, 
[0006] The thin hall device is extremely indicated under the name of the chip hall device by JP,60-244082,A and 
JP,60-244084,A. That is, it has the magnetic force sencor covered with the protective coat while being formed on the 
nonmagnetic ceramic substrate front face, and the electrode layer for external connection, and it is the hall device which a 
leadframe or mould resin does not have, either, and is very thin. However, by vacuum evaporationo, it must be made for the 
above-mentioned electrode to have to adhere also to the side, and it needed special vacuum evaporationo technology for 
contact of an electrode and a magnetic force sencor (refer to JP,60-244083,A and JP,61-59786,A). 
[0007] 

[Problem(s) to be Solved by the Invention] this invention solves the conventional trouble mentioned above, it is a thin shape 
very much, and the judgment of the quality at the time of mounting can be performed, without destroying an element, and 
formation of a semiconductor device portion makes it a technical problem further for pellet size, i.e., the size of a hall device, 
to offer an equal hall device and its manufacture method substantially with the size of a pellet simple. 
[0008] 

[Means for Solving the Problem] This invention persons reached the conclusion that there was a limitation in the 
miniaturization and thin-shape-izing on projected area naturally, as long as a leadframe which was mentioned above was used, 
as a result of repeating examination wholeheartedly. Although the mould of the element is carried out, even if the mould size 
itself is made to about 1 .5x1 .5mm, it is necessary to form for mounting of the leadframe overflowing from there, and the **** 
broth portion has become the fetters of a miniaturization. Moreover, there is a limitation also in reduction in height because 
there is [ that there is a limitation also in making a leadframe thin, ] wrap need by the mould resin about the front reverse side 
of a leadframe. 

[0009] this invention left such a conclusion and was made from the device which makes the size of the whole hall device a 
mould size grade also including a real wearing electrode, 

[0010] That is, the hall device by this invention is characterized by covering the portion in which it has the semiconductor 
device which equipped the upper surface of the heights of the nonmagnetic insulation substrate of a convex configuration with 
the internal electrode which consists of a magnetic force sencor and a metal, the conductive resin layer is formed in the 
aforementioned internal-electrode top and a part of side of the aforementioned heights, and the aforementioned magnetic 
force sencor and the aforementioned conductive resin layer of the aforementioned internal electrode are not formed by the 
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protective coat. 

[001 1] Moreover, the hall device by this invention is characterized by forming the portion equivalent to the side of the 
non-insulation substrate of a convex configuration in the metal layer. 

[0012] Moreover, the manufacture method of the hall device by this invention The process which forms the semiconductor 
thin film felt on the surface of a substrate, forms the internal electrode which becomes the shape of a pattern of the last hall 
device from many magnetic force sencors and metals at this semiconductor thin film, and forms many semiconductor devices 
collectively, The aforementioned magnetic force sencor of each hall device, and a part of aforementioned internal electrode 
by the protective coat A wrap process, The process which buries a part of aforementioned slitting section [ at least ] ranging 
over the internal electrode of the process which puts slitting into the aforementioned substrate, and the semiconductor device 
which adjoins each internal electrode of the aforementioned semiconductor device so that each semiconductor device may be 
separated, and forms conductive resin, And it is characterized by having the process which cuts the aforementioned substrate 
along with the aforementioned slitting section, and individualizes many hall devices. 

[0013] Moreover, the portion equivalent to the side of each element is characterized by using the substrate formed in the 
metal layer, and by the aforementioned manufacture method, after the manufacture method of the hall device by this invention 
individualizes many hall devices, it is characterized by giving the process which covers the metal suitable for soldering to the 
conductive resin layer of a semiconductor device, and the exposed metal layer of a nonmagnetic insulation substrate. 
[0014] With [ a hall device ] such structure, height became realizable with the projection size of 0.8x1 .5mm by the method 
with the very simple hall device of small and a thin shape of 0.3mm. 

[0015] The semiconductor thin film of 3 yuan of compound semiconductors, such as an indium antimonide, gallium arsenide, 
and an indium arsenide, or (an indium, gallium) - (antimony, arsenic) or 4 yuan felt [ which constitutes the semiconductor 
device in the hall device of this invention ] can be chosen from a compound semiconductor thin film. The so-called quantum 
effect element can also be used. Although are formed on various substrates, and these compound semiconductor thin films can 
use inorganic substrates, such as glass substrates, such as nonmagnetic ceramics and a quartz, and sapphire, as the substrate, 
they are cheap and ceramics can use them suitably in that it is stable to a process. 

[0016] More, as a semiconductor device of high sensitivity, a semiconductor thin film is once formed in a good crystalline 
substrate by vacuum evaporationo, and there is a gestalt which copied it to the above-mentioned nonmagnetic substrate 
through the resin. Although this invention person etc. has proposed various the vacuum evaporationo methods for a raise in 
the mobility of an indium-antimonide system, i.e., high-sensitivity-izing, he can apply the semiconductor thin film produced 
by these methods suitable for this invention (refer to JP,1-13211,B, JP,1-15135,B, JP,2-47849,B, and JP,3-59571,B). 
[0017] the gold streak whose patterning of a magnetic force sencor and the polar zone is the conventional assembly method - 
when taking the bonding method, the present condition is having to pass through the process of the application of a 
photosensitive resist, dryness, patterning, and resist removal, and having become a neck on productivity no less than at least 3 
times Since it becomes the structure connected to an external electrode by conductive resin according to this invention, large 
process shortening will be achieved. 
[0018] 

[Embodiments of the Invention] Generally a semiconductor device is simultaneously ******( e d) in large numbers on a wafer 
through a multi-stage process. Since it is used as a galvanomagnetic device (hall device) in that case, generally they are 
collectively formed by four internal electrodes about one element. It is one of the features of this invention to enable it to 
connect to an immediate external electrode without making metal thin lines, such as gold, placed between the internal 
electrodes. 

[0019] A wafer which was mentioned above is prepared and many internal electrodes are formed in many semiconductor 
devices on the wafer. Metals, such as aluminum, Cu, and Pd, are applied as a material of an internal electrode. As the 
formation method, plating, vacuum evaporationo, etc. are applicable. Among those, Cu by electroless deposition can use it 
suitably at a conductive point and the conductive point which can be formed cheaply. 

[0020] Next, the process which forms a protective coat on a magnetic force sencor at least continues. Under the present 
circumstances, it is simple to use a photopolymer. For example, if a solder resist and a photosensitive polyimide are used, a 
protective coat can be formed with a sufficient precision according to the exposure development process using the ordinary 
mask. Moreover, the so-called passivation layer which carries out the laminating of a metallic oxide or an insulator like glass 
on ****** at least in this stage or the stage in front of it, and aims at improvement in reliability more can also be prepared. 
[0021] Subsequently, the process which puts in slitting follows a substrate so that each semiconductor device may be 
separated. As for this process, it is simple that dicing performs. 

[0022] It is also the feature of this invention to use the pattern of an internal electrode as the pattern for tying to an external 
electrode as it is. Therefore, a conductive resin layer is formed on a metaled internal electrode, for example, the gestalt which 
stencils conductive resin on a wafer by printing ~ or the gestalt which gives a conductive resin layer using the so-called 
lift-off method is taken A more desirable gestalt forms a conductive resin layer so that the internal electrode of an adjacent 
element may be straddled in that case. Under the present circumstances, a conductive resin layer is well formed also in the 
portion of the side of the above-mentioned slitting section which is following the substrate upper surface at least. A 
conductive resin layer is formed from the upper surface till the place of at least 0.1mm. 

[0023] The etching process for carrying out patterning of a magnetic force sencor is performed before formation of the 
internal electrode by the metal, or to the back. A conductive resin layer is formed on a metal internal electrode at the thickness 
of 0.02mm or more. The following problems arise that this thickness is less than 0.02mm. That is, although the polar zone is 
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formed with solder in case an element is mounted in a substrate after completion of an element, a conductive body is 
consumed by solder at the time of melting of solder, and it may lead to an open circuit. Moreover, the thickness of a 
conductive resin layer needs to be larger than the thickness of the protective coat mentioned above. Otherwise, a protective 
coat becomes obstructive and mounting to the exterior becomes difficult. If the thickness of a conductive resin layer becomes 
thin, the resin formed in a surface magnetic force sencor side will be still thinner, and the reliability over temperature 
humidity stress will fall by the bird clapper. The thickness of a conductive resin layer is thickness with 0.02mm or more 
desirable also from this point. 

[0024] Cu, Ag, Pd, or those mixed metal powders can choose the conductive resin which can be used for this invention from 
much conductive resin distributed by thermoplastics, such as thermosetting resin, such as an epoxy resin, polyimide resin, and 
an imido denaturation epoxy resin, or a phenoxy resin, polyamide resin, polystyrene, a polysulfone, a polyurethane resin, and 
a polyvinyl-acetate resin. The so-called different direction conductive resin can also be used suitably. Although the potting 
method etc. can be used for formation of this conductive resin layer, it is desirable to use screen printing. 
[0025] Subsequently, a hall device is completed by cutting for an individual element by dicing etc. to the rear face of a 
substrate along with the above-mentioned slitting section. 

[0026] thus, the ** to which the judgment of the quality at the time of the hall device of this invention mounting an element in 
a substrate etc. since a conductive resin layer is used for connection with an external electrode does not destroy an element by 
observation of wetting, such as solder of observation by the optical means of a microscope etc., for example, the horizontal 
side, -- possible -- becoming . 

[0027] Some deformation is possible to the above mode, conductive resin -- it remains as it is ~ the case where mounting by 
the conventional solder is liked better than mounting which comes out -- a conductive resin top - the monolayer of nickel, 
Ag, Au, and Pd - or it is possible to form the laminating of those metals by electroless deposition Along with the 
above-mentioned slitting section, slitting can be again put in with a thinner edge in that case after formation of the 
above-mentioned conductive resin layer, an above-mentioned metal can be plated, and it can make by separating for an 
individual element after that. Moreover, after separating for an individual element first, the gestalt which plates a metal layer 
with barrel plating into a predetermined portion can also be taken. 

[0028] Furthermore, the resin which was possible also for preparing the protective layer by the resin also in the rear face of a 
substrate in the middle of one of above-mentioned processes, and was used for the surface protection in that case can be used 
suitably. Moreover, when a resin carries out thermocompression bonding of the film given in the shape of a lamination in this 
case, a rear-face protective layer can also be formed. 

[0029] Moreover, change of a part of sequence of each process which was mentioned above is also possible. 
[0030] Furthermore, this invention is characterized by taking the following gestalten. 

[003 1] On the nonmagnetic insulation substrate which the metal layer was embedded by the portion equivalent to the side of 
each element, and was formed in it, a semiconductor thin film is formed by the above-mentioned method. Furthermore, many 
semiconductor devices and many internal electrodes are formed by the above-mentioned method on the wafer. 
[0032] The nonmagnetic insulation substrate where this metal layer was embedded has the gestalt by which W metal was 
embedded locally for example, at the alumina substrate. This is produced through the following processes. The alumina and 
binder of 90% of content are mixed, and it fabricates by the doctor blade method in the shape of [ of desired thickness ] a 
sheet. Subsequently, it pierces, and a sheet is locally pierced with metal mold and the paste with which W metal powder was 
mixed by this portion is embedded. In this invention, this embedding section turns into side rear-face polar zone of a 
semiconductor device. Then, by the case, it prints on the portion of a request of the aforementioned W paste at the surface 
rear face by screen-stencil etc. This is effective in forming widely the rear-face polar zone of the semiconductor device 
external polar zone in this invention. Subsequently, it calcinates at a maximum of 1600 degrees C under reducing atmosphere, 
and the alumina substrate (metallizing alumina substrate) where W metal was embedded is completed. 
[0033] Next, the process which puts in slitting follows a substrate so that each semiconductor device may be separated. The 
slitting depth is good at the grade in which the metal layer formed into the aforementioned substrate appears. It is simple that 
dicing performs and it puts in slitting with a depth of 30 micrometers in consideration of wear of a blade etc. Moreover, it is 
not necessary to necessarily put in slitting in the XY direction, and it may perform only the direction of X. 
[0034] Next, the process which forms a protective coat on a magnetic force sencor at least continues as mentioned above. 
Under the present circumstances, it is possible to form a protective coat in a part of slitting section. 

[0035] In order to tie the pattern of an internal electrode to an external electrode as it is, a conductive resin layer is formed by 
the above-mentioned method on a metaled internal electrode. 

[0036] Subsequently, along with the above-mentioned slitting section, dicing etc. cuts to an individual semiconductor device 
to the rear face of a substrate. It is desirable in that case to cut using a blade thinner than the thickness of the blade used at the 
time of the above-mentioned slitting. The width of face of the half of the difference of the thickness of these two blades serves 
as a part to which conductive resin and the metal currently embedded into the nonmagnetic insulation substrate are joined. 
[0037] Plating for finally covering the metal which fitted soldering at the metal section in the conductive resin layer of a 
semiconductor device and the nonmagnetic insulation substrate which appeared by cutting and the metal section on the rear 
face of a nonmagnetic insulation substrate, i.e., the exposed metal section, with barrel plating is performed. As this covering, 
electrolysis plating or electroless deposition is possible for any method. 

[0038] this invention is characterized by processing the whole wafer collectively in this way, and element-izing very simple. 
[0039] 
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[Example] Although the example of this invention is explained with reference to a drawing below, this invention is not limited 
to these examples. 

[0040] (Example 1) The typical cross section of the example of the hall device by this invention is shown in drawing 1 , In 
drawing 1 , 1 is an alumina substrate, 2 is the internal electrode of a semiconductor device, and it consists of a metal. The 
conductive resin layer by which 3 was formed in the magnetic force sencor of a semiconductor device, and 4 was formed on 
the internal electrode 2, the solder resist to which 5a covered the magnetic force sencor 3, and 5b are the solder resists on the 
rear face of a substrate. 

[004 1 ] The process for producing the hall device shown in drawing 1 is explained using drawing 2 - drawing 5 . Drawing 2 
(A) shows signs that the pattern of many semiconductor devices is formed on the alumina substrate 1, and drawing 2 (B) is the 
elements on larger scale of drawing 2 (A) for the internal electrode 2 of each semiconductor device and the configuration of a 
magnetic force sencor 3 being shown. The wafer of the state which showed in drawing 2 was produced through the following 
processes. On the alumina substrate whose thickness is 0.2mm, the InSb thin film of 13000cm 2 of electron mobility / V/sec 
was formed for the diameter of 4 inches (10.2cm), and the hall device pattern was formed by the technique of photo 
lithography. The length of a magnetic force sencor 3 was 350 micrometers, and width of face was 170 micrometers. The size 
of one pellet for each hall device was a 1.3mmx0.8mm angle. Patterning for internal electrodes was performed and the 
internal electrode 2 was formed in the four corners of each semiconductor device by non-electrolyzed Cu plating. 
[0042] Next, although the solder resist was formed in the magnetic force sencor, the resist was formed only in the 
predetermined portion through the process of lithography after applying to the thickness of 10 micrometers. The used resist 
was CFPR-G -200 made from Shipley. The state is shown in drawing 3 . 

[0043] Next, the state where cut deeply to the substrate and 6 was put in is shown in drawing 4 so that each semiconductor 
device may be separated. The depth of the slitting 6 in this case was about 100 micrometers. 
[0044] Subsequently, it straddled with the internal-electrode portion of the semiconductor device which adjoins an 
internal-electrode portion, and the conductive resin layer 4 was formed by the thickness of 50 micrometers by screen-stencil. 
In this case, the used conductive resin was Asahi Chemical research Center P [ LS-005]. Next, the same solder resist 5b as the 
above-mentioned solder resist 5a was applied all over the rear face of a substrate 1, and it was made to dry. The cross section 
of this state is shown in drawing 5 . 

[0045] Finally, along with the cutting plane line 7 shown in drawing 5 , by the dicing which used the blade of 0.05mm width 
of face, the substrate 1 was cut and it separated into the individual hall device. 

[0046] Thus, the obtained hall device is shown in drawing 1 . The size of the hall device of this example was 1.3x0.8mm 
angle (namely, the same size as an element pellet), and thickness was 0.25mm. The sensitivity of this element was about 
60m V of averages on condition that IV and 0.1T. 

[0047] (Example 2) The alumina substrate which supported the semiconductor thin film was made as follows. 
[0048] First, the mica which carried out the cleavage was used as the vacuum evaporationo substrate, the InSb thin film with 
superfluous In was first formed by vacuum evaporationo, and the InSb thin film of 46000cm2/V/sec of electron mobility was 
formed in 0.7 micrometers in thickness by the method of subsequently carrying out the vacuum evaporationo of the Sb which 
forms superfluous In and a superfluous compound superfluously. Next, 55mm angle and the alumina substrate 1 with a 
thickness of 0.2mm were prepared, polyimide resin was dropped on the above-mentioned InSb thin film, the alumina substrate 
was piled up on it, the weight was placed, and it was left at 200 degrees C for 12 hours. Next, it returned to the room 
temperature and the mica was stripped off. It is necessary to hold down the thickness of the resin for adhesion from 
restrictions of height to several micrometers. 

[0049] The hall device was produced like the example 1 using the alumina substrate which carried out the above InSb thin 
film at the time of **. The size of an element was the almost same size as the element of an example 1, and sensitivity was 
very high as an element of an average of 210mV and this height on condition that IV and 0.1T. 

[0050] (Example 3) In an example 2, it replaces with an alumina substrate and the case where the nonmagnetic insulation 
substrate (metallizing alumina substrate) where the metal was embedded locally is used is shown. 

[005 1 ] The typical cross section of the example of the hall device by this invention is shown in drawing 6 . In drawing 6 , 8 is 
the alumina substrate where the metal is embedded, i.e., a metallizing alumina substrate. 9 is W metal section of a metallizing 
alumina substrate, and 2 is the internal electrode of a semiconductor device and consists of a metal. The conductive resin 
layer by which 3 was formed in the magnetic force sencor of a semiconductor device, and 4 was formed on the internal 
electrode 2, the solder resist to which 5 covered the magnetic force sencor 3, and 10 are nickel and Au plating sections which 
were formed on the external electrode. 

[0052] The process for producing the hall device shown in drawing 6 is explained using drawing 7 - drawing 1 1 . Drawing 7 
(A) shows signs that the pattern of many semiconductor devices is formed on the metallizing alumina substrate 8, and drawing 
7 (B) is the elements on larger scale of drawing 7 (A) for the internal metal electrode 2 of each semiconductor device and the 
configuration of a magnetic force sencor 3 being shown. The wafer of the state which showed in drawing 7 was produced 
through the following processes. 

[0053] First, the mica which carried out the cleavage was used as the vacuum evaporationo substrate, the InSb thin film with 
superfluous In was first formed by vacuum evaporationo, and the InSb thin film of 46000cm2/V/sec of electron mobility was 
formed in 0.7 micrometers in thickness by the method of carrying out the vacuum evaporationo of superfluous In which exists 
subsequently to the inside of an InSb film, and the Sb which forms a compound superfluously. Next, 54mm angle and the 
metallizing alumina substrate 8 with a thickness of 0.25mm were prepared, polyimide resin was dropped on the 
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above-mentioned InSb thin film, the metallizing alumina substrate was piled up on it, the weight was placed, and it was left at 
200 degrees C for 12 hours. Next, it returned to the room temperature and the mica was stripped off. It is necessary to hold 
down the thickness of the resin for adhesion from restrictions of height to several micrometers. 

[0054] When a metallizing alumina substrate cuts a semiconductor device to the piece of an individual at the last hall device 
process, many the appearance and W metals which W metal arranges in the four corners of a semiconductor device are 
embedded into the alumina substrate in the shape of the pole. 

[0055] Finally, alignment is carried out from a substrate appearance and a hall device pattern is formed by the technique of 
photo lithography so that a magnetic force sencor may be formed in the center of W metal formation section of four corners. 
Patterning for internal electrodes was carried out, non-electrolytic-copper plating was given, electrolytic-copper plating was 
further given for ** attachment, next the etching pattern was formed, and the magnetic force sencor 3 and the internal 
electrode 2 were formed by etching. The length of a magnetic force sencor 3 was 350 micrometers, and width of face was 170 
micrometers. The size of one pellet for each hall device was a 1.5mmx0.8mm angle. This state is shown in drawing 8 . 
[0056] Next, the state where cut deeply to the substrate and 6 was put in is shown in drawing 9 so that each semiconductor 
device may be separated. 0. Slitting was put in with the dicing saw using the blade of 3mm width of face. The depth of the 
slitting 6 in this case was about 30 micrometers. While slitting became the longitudinal direction of the last piece element of 
an individual, it was **(the direction of X )-accepted and it was carried out. The above-mentioned polyimide resin layer was 
broken and it changed into the state where W portion of a metallizing alumina substrate appeared. 

[0057] Next, although the solder resist 5 was formed in the front face in which the magnetic force sencor is formed, only the 
predetermined portion was formed through the process of lithography after applying a resist to 40 micrometers in thickness, 
the used solder resist - the product made from TAMURA - it was DSR-2200BGX The state is shown in drawing 10 . 
[0058] Subsequently, it straddled with the internal-electrode portion of the semiconductor device which adjoins an 
internal-electrode portion, and the conductive resin layer 4 was formed by the thickness of 50 micrometers by screen-stencil. 
Under the present circumstances, the used conductive resin was Asahi Chemical research Center P [ LS-005]. The cross 
section of this state is shown in drawing 1 1 . 

[0059] Next, along with the cutting plane line 7 shown in drawing 1 1 , the dicing saw cut the substrate 1 in the XY direction 
using the blade of 0.1mm width of face, and it separated into the individual hall device. 

[0060] Finally, the plating coat of the above-mentioned metal was given to a part of internal electrode and the conductive 
resin section which are protected by 3 micrometers and non-electrolyzed Au plating in nickel, and are not protected by barrel 
plating by 0.05 micrometers and the solder resist in Au by non-electrolyzed nickel plating, W metal section of the hall device 
side which appeared by cutting with the dicing saw of a metallizing alumina substrate, and W metal section in the rear face of 
a metallizing alumina substrate. 

[0061] Thus, the obtained hall device is shown in drawing 6 . The hall device size of this example was 0.8x1. 5mm angle 
(namely, the same size as an element pellet), and thickness was 0.3mm. The sensitivity of this element was about 210mV of 
averages the condition in the flux density of input voltage IV and 0. IT. 

[0062] (Example 4) The metallizing alumina substrate which supported the semiconductor thin film was produced as follows. 
Thickness formed Si02 [ 5000A ] in metallizing alumina substrate one side which is 0.25mm on 54mm square. The InSb thin 
film of 13000cm2/V/sec of electron mobility was formed by the vacuum deposition same moreover as an example 1. 
[0063] The hall device was produced like the example 3 using the metallizing alumina substrate which supported the above 
InSb thin film. The size of an element was the almost same size as the element of an example 3, and sensitivity was about 
60m V of averages the condition in the flux density of input voltage IV and 0. IT. 
[0064] 

[Effect of the Invention] As explained above, according to this invention, it is a small thin shape very much, and the quality 
judging at the time of mounting can be performed, without destroying an element, and the hall device of pellet size with still 
simpler formation of a semiconductor device portion can be offered. 
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[#fFfit#©$5ffi] 

t &m frb ft 5 frff *. fciMWSHKS: 

^■b, miarta5®fii±^3j:o5f(riaaei5(Dffio®<o-gi5^# 

1 E*©*-/HlH 6 -. 
[m&B 3 ] ^©*9£flt«IUOT£¥*ft4NJC«r 
jft«U *¥»fWW«fc*l*©**- /mrf©^— 
K#Jfc«©j(Wt«M* J: tJ^WH** b 

H0?iHii»Oil>4< i: t>— WtafeTWWttWIBJlSrJP 

* 3 fagc©*— ^n»^©«jft*jsfe. 
im*m 5 1 m^ft&a©**«fcMiji*s *cmi 

a b fc#BH£JftlM££iK©£ JH « H: A/«#rt M b fc 

[*« 1 

[000 1] 

««>T*ffl^a*o*aw©A5©TO£«r*^«:^i-5 
ifc*<fT5ii*«-C#» S&te¥»f**««IS#©#J* 

[0 0 0 2] 

[«£*©&»] VTR, 7Pytf-f^ 

b-a£<JSv^*vcv»3. £;h,e>« : f»ift©/.h»ft:fc:# 

oT, /P*^fcJ:DfcMflS^©£!fcasaL*ffi*oT 
[0003] AiB'f-ri, rt^SfiiSr 

KB* U y - £ AA«tt«r^MMft-?3ISiK 

Sv^, **«^**©:i»fc«T«a£;h/0*a. 

Ull 2l*r©±5KbT®!^£;ftfcflt^-©-0>Ji:b-C_L 
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iEUfcJteEW/J^OSR^O^Sr^l-ia-es (A) t£M 
mm. (B) (i^B0-e*>'5<, iSS&hhtO. 8mm, 4@ 
wttl. 2 5 mm, y-K7W-i*t»fefiSL*J: 
UM6WM:*:;fv&h,2. Imm-efc5. 

[0004] »&rf7lE*^TV'»5St>/J^B<0*>-^^ 
©^-^Sctt, HS^FO^-aJSffi-Cfc* y — K7 U" — 
£"£«>-C, 2. 5X1. 5mm©ia&-vNfc'CilS$#0. 
6 mm, $>5VMS2. 1X2. 1 mm©S»T|-&t?S5$ 
#0. 5 5mm-Cfc5 0 r. jXf><O^T-[4i«5$<OlgV^r £ 
10 jflMNMcfcoTV**. 

[0 0 0 5] $f>JC/J^b-T5fc«>(cy — K7W 

[0 0 0 6] ^#PfiBS6 0-2440 8 2-f^«*5J:V# 
PBBS 60-244084 #43f$tUc:B:, ^TigS©*— 

ftfc>*>, #N&t£-fc9 5 y ^ JKBKBB-hfc»J«S*t* £ £ 

ft v*— /w*^t?fc 9 , te^-c^v^©-?*^. ba> 
uftft*Ltffte>-r» m*i*BWB©»«*»c««fe4jii3i!fa 

IG&i&Sib-CVVfc (#MBS6 0- 2 4 4 0 8 3-8-^t 
$R, #§|Bg6 1-5 9 78 6 ^r«^fiS) „ 
[0 0 0 7] 

[*9!i»«Bltb J: 5 k #3§91Ji, -t5£bfc«£ 

*©IHHB/!*fc*«fcU tt*>T*3!t»a»o3a*lS©j*g© 
30 «^Sr*^SrfiK«-f-Srtft< : fT5 

***!6«»^©»J«a*««-C» I'j'hWX 
<D, -f-ftfc>*>*— /^^©^te^^Vs/ KDTf-ffit*M 
Wfc*LV^*— yHH^-i:-t©«3fi*i6Sr«fc-rSi i Sr 

[0 0 0 8] 

[MB^Mft-f «fcit>©#8k] *^?g#e>«. «i««lf* 
S-Siafcife*, *tr^bfcJ;5fty-K7V— A^fflv^r 

■f t fMUfl h Z> t V ^ 5 JMrlftlca bfc„ 3IHF-I4*— ^ K $ 
40 ft5©T?fc5«s, ^K-tfffigttttl. 5X1. 5m 

H§6©fc»Ki7#— 5 ^^-rSj6S«***> 9 , *©!**« 

bg|5^S,j^b(0j£:ttP{iftorV^^ 0 

— ASr?i<i-5^tffi|?.*i*>5ii:, U-K71/-AO 

^SSr^e-zw K«JBt?« 5 r. t ft if t?, K * 

[0 0 0 9] *3KWtt, r©<t5ftiiS^5>ta56b, * 

&SII:f5I*^ h ft $ tvfco 
50 [0 0 10] -Tftfc>*>, *5SKl-J:S*:— /I'^f*, a 



3 

mm *mf$L £ n-c v v ^#&i&mmxm t>tix v n 5 r. 
[00 1 n &®w{z£z>7js— /vm^-n. 

[0 0 12] #^(;i£5*-/W*^©§!{i£#8x 

^33*5 <t i6> e> a s &mm &mj$, v x g-mm © 

[0 0 13] *56Mf-«t5*— /HS^roSSit^fe 

14, *;h^ix©*^©«Bfc*HS^5«#i8*£*Ji-T?Jg 

©*S«tt#ffli;i*5 iOWffl Lfc3Mtttt£ft&£4E©4JI 

[0014] #— ^^fc£©****Jifc:-*-ar. ti-<t 
o-c, Mfcri, 0. 8x1. 5mm©ie^m-eifi5£a J 

0. 3mmiV^fciftt/J^i>oiI©*-;^f*s 

««**tftfc «t o r mm. *sm\z.?£ o 
[0015] *.&w<D*~- 

m^mimBat* a*©a&tJLhw*j**fts#. 

[0016] i 9 MMSft©^»#3SV2: LT, 

&®mt. o*i)i«««ft©fc»5)©3lM»*j*«rfll*«3K 
LT^fc^, iix6>©*«6KJ:oTf^KUfc2|«»fl:}WB 
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«r^Hfcffiifc»B"C* 5 1-13211* 
4fc*U #<&¥l - 1 5 1 3 5-9<&*U ^¥2-4 7 8 
4 9-5§-<&«, #^¥3 - 5 9 5 7 1 ^t«R#ffi) . 
[0 0 17] ^fl^*5J:tf«iig|5©^*— = ^fS, f£ 

*©naft#ft-e*>aA«w?:'? , -f y^tst^t 
^--^^ hMt±©:r&fr&*aif&g>i a . £g 

io *5©-?, ^*@*xs®ie^ige>ttsrifc*5„ 

[0 0 18] 

[0 0 19] Jhi£Lfc<fc 5*^^— SrfflitU 
^•T5o rtgBSS©^^ Al, Cu, Pd^ 

©AR#aUB<£;h/3. *©»j5fc6rj*iurtt, / J-** 

zMxmmm* s-^scu 

[0020] jSfetc, ^>/£< t «>«1tt«B±liifilttlll^^ 
t5IS#*<. *3ttt*IB*«ffl-r5©*1« 

*ii>*< t t»S^Sl5©-hl-aJlbr <t o««ltt©iRiJi«- 
las «t 5 v^^S^y^^— >a >jaSrS8»t*^ i: 

[00 2 1] ^>cv^-e > J: 5 

[00 2 2] rtSPfHl©^^ — VSr-?r©**^«fii{^ 

40 s 0 *<DtL#>K, &m<nftuwm±.KMmmmm&i& 

ii*«P©«B©**< t h%M±Mkmfc\sX^Z>Uft 
tho. imm©i:r**-ei±»*iteWlBJi*»**ix 

So 

50 [0 0 2 3] ffi8m<r>'*?~-~l/-y$:-fZ>tcV><D*--y<? 




2 mm&.±<om ^{-^^i"5o - <OW.Jj.1fi 0 . 0 2 mm 

«.«^©SSfi#HJiK*S. ^SS«rJJM^<Off^.^}§< 10 

r©^C*»fot>» »mtt«IBJi©»*H:0. 0 2m 
[00 2 4] SVttttttlBil. C u , 

Ag, p d &%\^u.*fob<on&&mntt i 3L-#*^m 

ftttWIB^ * £ v 7 * y * f*HM, * y T 5 KttJB, 

tt«IBt>«aR:4fefflt?#S. £©*«fc»IBJi©?*j*l!: 

«rfl!v*.5©a*e*LV\, 

[0 0 2 5] Jfcwc, Kfje©-ej»J3i*SBt::»oTS«© 

ic i o T #=— /HH^ &%f&ir 5 o 
[0 0 2 6] rcj;?^ ;£3S!S©*— /UStT-fcfc, 
^JB*#*tt««fc©^te««3;h,S©"C, JlHPfc 

lat^tfcwrsBJoAsowje*. mwmci?©#* 30 
[0027] a±©iiMiifc»b-c»od»©K»«JBriBT? 

£>5. gmi4«flg*©* *"?©**<£ 9 t>tt*©ttA/!£ 
fc*33«6Sr#tf#frfc:H:, WI±«ffli©-kKN i % A 
g, Au, P (KD^SSrfcSl/^-tt^bO&JRWffiSS: 

«*.»*, ±eo»««fe«JB»©»j**KttrJfi©9J 0 a* 

[0 0 2 8] ±^©Vvf^a»©i©£>jfctp--cS 
ISOIII; fcttHRtc J; Sifcg&I SrtStt 5 ^ i WtB-Cfc 

$ Hfe -7 * i\> j» ■&wz&r* s - 1 k J: o xmm&mm © 

[00 2 9] _B£Lfc± 5 *#IS©— »©JW* 50 
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[0 0 3 0] ^ISKfct, ot£m&*kZ> 

[0 0 3 1] **L«ft©*-?©«ffifcttlS-f3«5#fcA 

[0032] z.<D&mm&mftv<-£titc$¥mfe.ii&m.&& 

9 0 %©•&*;■:© TVi'S^i'M':''^- Srj&S- 

^-c7*y^h-rSo r*ttt. ^wt^vNT^^g 

**5«K»©*ffi«K»«rl£< 7gfifc-*-5©lc4rgb-?*> 
•5. *v*-e„ jg7c#H«CT-eft>c i 6 o ot:T?*Sritu 

[00 3 3] JSfe^, =g-^^fr^»^^Si-r 5 <t 5 

Sr^JtU W^.tf3 OMm©ai$©-S0»>5&*SrA*VS„ 
[00 34] JSfetc, Str3*©J; 5 tc, ^ft < t t>^®gB± 
[0 0 3 5] rtamffi©^^ — V*-?r©**^«l5«ffi^ 
[0 0 3 6] ^v>-c, iirosoii^fto-cSffi© 

f5„ ^©^, ldie©-9]»»ji*^ftfflLfc^W— K© 
<fc !??§V'>^'i'— Kftttffl U-CiaMH"* r t i>W$. L 

[00 3 7] ft^^. /^WM ?#KJ: 0 , 
«'P©^JR^*3J;t) J ^'tt«6igt'ttS««®©^Jlg|J, -T 

•r^fcjb©^ -y*c&n 5o r©teatbx«. maM^ 

[0 0 3 8] *5§MBs d>< UT^x/n- ^flcSr— igb 




<DXh£o 
[0 0 3 9] 

immm aTfcHfflSr#fl8bT*»BI©Sait«8rlftBI| 

[0 040] (HJ6#J 1)01 K*J8Wfc J: -53t;-A* 
^»ll^©^tt«BH*r*^. Hlfc:*5V*t\ 1 Ht 

mat&tifc.mmmsnm. s a hu*»«3 sraofcyyw 

u h N 5 b tsa=ESs<£> y \s h Xh 

So 

[0 04 1] HI lc*Ufc*— /w*^Srf^K-TSfc«>0 
xm£0 2-0 5&ffll^TtftW-r£o 0 2 (A) teTA- 

5 i ±{£4fom<D^»mnG>'<* 

*VCV*5filHP-frSU 02 (b) r±. #¥*^*«>rt ' 
Si5«fii2 N «««|J3<0»ttSr*'rfc«><OH2 (A) <DU 

5ftn»tgtfWLfco tt#4-f^ (1 0. 2 c 20 
m) -CJP£^0. 2 mm07/^;tSSil:, «^t& 
ft 1 3 0 0 0 c m 2 /V/ s e c CD I n S bWRSrJft* 

Sr«J*bfco *SB53«)fi5B3 50Mm, 1 7 0 

*#Sttl. 3mmx 0. 8mm«ti)ot ftffiffifi 

mm C u * >y i o T rtSPSfii 2 SrJgj* bfc c 
[0 0 4 2] #ctc x «StSS»^y/^— v-S?* hSr»/K-r 

W^hS:f*10iimta#«, yy^77-f 30 

httS^:TWttaiCFPR-G-2 0 0-efco 

[0 0 4 3] Kfc, £¥mi*3imi:&W£tf>£5K* £ 

«(c-go 9 6 frAntc&m&m 4 fc^*r<> r^R^ia 

0a*6<OiRSl*#9l 0 0 ^m-CfcofCo 

[0 0 4 4] jjcv^-e, rt&ttaM£McK9^5¥«ft^ 

■ortiSBmaijB^fcHFoT^^ ^SUMKJ: 9 5 0^ 

mmmsm m> rvt itmmemiKo l s - 0 0 5 p 40 
-efcofco ±iB<Dy^y— h 5 a £i^iby 

[0045] mm^ m5KmvtitymM7 m»ot* 

0. 0 5mmi|g^)^l/— KSr«fl3bfc^-f W^tcjzo 
[0 0 4 6] r<D<fc 5l-LT#?>tifc^-;^ttil 

tc^bfcto-cfc^o ^mmm^-jum^^m^ 

1. 3X0. 8mm^ SI^V'S' hfcP— 
0>\H5fc) -C, ffSdSO. 2 5mm"C$)ot 0 ^CD^<D 50 
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IgftttlV, 0. lT^tt^»6 0mVtfco 

[00 4 7] 2 ) 4Mf ttMRfrffitt bfeT/w 5 

[0 0 4 8] £i\ »BbfcS«Sr3llE#»ttfcbT, *J 
nifl#J<DI nSbffiSrlfia^WU #^ 

-ciaw© i n kib&m&j8jitir& s b tawcaMM-a 

9rT-%mm4 6 0 0 0 c m 2 /V/ s e c 
<D I n S bSBISriP^O. 7/tml:Mlt 5 
5 mm^ N ff$0. 2mm<DT/l'^S*£l £r*WBb, 
_hlE(D I n S bWISLhfcatfy >T 5 K«JIBfc*TU TA? 
5^^3HEr<Z>Jbfcfi;fc* fi^£«V^T2 0 0W1 2 

^raiScBbfco ftKiaafcHb, »«*-«€r»ofc. hk 

[004 9] W±<0 I n S b»«fcaiWbfcr^$+a 
«£JHwr. ^Iftftll irab±5lcbT. /w*^Sr 
ffc» bfc, *^©Tmr**JfcW 1 ©JlTJ- £ «tf W b^ffi 
"CfctK «ftttl V, 0. lT^#-CW2 10mV 

t rcoig^cD^t bT^^fii^e)T^i5v^^><D■cfcofcc 

[0 0 5 0] (*6£0!!3) llltm fc*5Vvr, 

[0 0 5 1] B6I^ 

^JSITCifctK 2tt i l £ WiMS«<ort«»B"T**>9AJR*» 
<b^6 0 3 tt^^KH^SWff. 4ti^SB«®2±tc 

— vi?*K 1 0tt^ffi«S±Jc»riJbfcN i , Au^ 

[0 0 5 2] 0 6(c*bfc^— /i^SR^SrffK-fS 
Xg§:, EI 7 -Ell 1 £fflV^!ft93-r<5o El 7 (A) 

— ^*s«jSfc**tTV^5«^Sr*b. 0 7 (B) 
tt, #^##:Sacortgp^Jlffl:fii2, *«JfP3«^ 
^-T/cfecD0 7 (A) CDg|S^ifc^:0-e*>5o 

[0 0 5 3] *Wbfca*«r*#Jt«^bT, 

niSPJ^I nSb»lfl[«rj|IE*R:J:9»rtU R 
V^InS bMWc»33lkJM<D I n i:ft-&«Sr»j«i-* 
S b ^ilBBfc*#-t-S*8felc J: *9 . 6 0 0 

0 cmW/s ec^InS b»g!3:/¥£ 0. 7 /* m 
(^J*bfc 0 W:5 4mm^ J?$0. 2 5mm(D^ 
7>fX- T/V^^S«8Sr^ib, _hlB(DI nSbfg 
±tc#y-f 5 K»BB*r*TU * * X • 
«Sr*0±^fila, a^^BV^T2 0 0X^*1 2mM1& 
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[0 0 5 4] y^^X- T/V-^gtSi*. st£<D^- 

S»3 5 0|im, 7 0 /zmTfcofCo /i'* 

z jr<Dtctt><D~"0<D'<U?/ bCD^Sfil. 5 mmX 0. 

[0 0 5 6] fcfc. #*»f«81I*»»r5J:5l^ S 

*EJC«3 9 5i*6SrAixfc«ttSria9»c*fo 0. 3 mm 

[0057] we. mmmmf&£inx^z>mm^y^ 

^W^h5^t5^ b£rj¥£4 0 fim 

Klfc*«. yv^77^ -onjB«rftT3f*«>l5^«)* 

SR-2 2 0 0 BGX-efeofc 0 -twRflBSrB 1 0 fc:* 
-To 30 

[0058] #ci^-t\ rtfcmsfis^fcuo^s^** 

«<Drt»m«*5»illFoT^^ y — ^PPJ»I»C J: 0 5 0 » 
tttttlBH: <*) T*fcft*W«Br»©^ S - 0 0 5 P 

[0 0 5 9] Ell 1 ^Lfc-K»f^7(Cfi>o-C. 

0. 1 mm(8(Oy 1/- KSrttffi Lt^ Vy^y-t?S 

[0 0 6 0]ffc /^WM^^KiD, tlSNi 40 
^iy«Ni^3/im, M«£?A u y ^ ^"CA u Sr 0 . 
0 5 ^m, ytvjf—v&x M?«fl|StLTV^j:V^»« 

ffi<D-£B i «*ttwiiff t y * 9 >r x . t;v x -rmm<D 
E<ow^jgg& i y * 7 x • t/w s -rw$L<r>mm t & 5 

[0 0 6 1] rco<t 5^bT#e>*tfc^— /HR^tt, El 

0. 8X1. 5mm^ Cf-fcte^ V" 5> h IS— 

<0-+«fe) "C^ ffSdSO. 3mm-Cfco/c 0 r^gi^-tf^g 50 
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SttAAtElV, 0. lT^WMt^ft^ 
#&2 1 OmVCfcofco 

[0062] &mm 4 ) uty 9 ? 

^X- T/W^^-*«SrWTOj; 5{-bTf^${bfc 0 5 4 
mm^-eJ5$^o. 2 5mm(0^^7^X*7^^tS 
jRJtBKS i 0 2 £r5 0 0 0 Am&^tc 0 -£©±1^ m 

mm 1 1 mmmmmz -t 5 , m^»»* noooc 

m V V/ secOInSb WJKSr^J* bfc c 
[0 0 6 3] H±©I nSb»IIK&»#Ufcy*9-fX 
• T/v5^*««:fllvvC. WK«3fciaiDJ:5K:U"C, 

m$m Cvhfe-cfc 9 s A^mff i v. o . it 

[0 0 6 4] 

dE35SfBffi)5:^<V5/ h^>f X(Ds3^— /HH^Sr»»i-*ni; 
[ElfficDiffi^TitftK] 

[Ell] *5SMlc±S^— /w*^©— HJKW<0«aW»f 
®E|-e*>^o 

[El 2 ] El 1 ic* LfcH16«|o»[5fi^j5fe«>XSH-e*>o 
[EI3] HlKl»bfcSltt«©«SiL*j»03»H-Tf«>o 

[El 4 ] El l Ki* bfc*««<o«S6*lfe©3aBBt?*>o 
[El 5 ] El 1 ^ bfclllKW<o»3fi*ffioXSH"e*>o 

[ei 6] ^m\^x^^—/^m^<D—mMm(om^wf 
®Ei-e&>So 

[EI 7] H6fc*bfcllJKffil©»3S*ffi<OX©H-Cfco 
T. y ^9>f X- TA<5^»^Krt«B5««fc«K»ft' 

[EI 8] EI 6 bfcH^JcoK^ffiOXaig]T-fco 

[El 9] H6fc*UfclllS«©J83i*ffi«>XSH-e«)o 
fc^SSr^-TEI"t?fc^o 

[El 1 0 ] El 6 fc* Lfcl!JB«0«JiL»ife«>XSH-t?fc 
[Ell 1] H6^bfc^«^Kift*fe«>njSH-C«> 
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[012] /v-*^©»Rfc*^H-e«>*. 

1 T^^StK 

2 f*3«B®ffi 

4 



(7) ^2000-1 50 9 8 3 
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* 5 y;vy-i^^^ h 

7 «0*r«l 

8 ^^7^X« -*-»k 

9 ^9-* X- T^^aaR^W&JRSB 

10 N i , Au^ s/*«5 
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